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a  b  s  t  r  a  c  t
We  report  a case  of  “rectangular  (quadrangular)  heart”  seen  on the  chest  X-ray.  Full  evaluation  showed
massive  enlargement  of right-sided  chambers  shadowing  the  left-sided  chambers.  Primary  etiology  of
the  right-sided  failure  was  attributed  to severe  mitral  and  tricuspid  regurgitation  for  which  the  patient
underwent  surgery.ccepted  22 January 2014
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<Learning objective:  To  understand  that  a cardiac  chamber  enlargement  can  result in massive  increase  in
cardiac  silhouette  on  a chest  X-ray.  Predominant  right  atrial and ventricular  enlargement  in  comparison
to  left-sided  chambers  can  give  rise  to a peculiar  shape  (rectangular/quadrangular)  in the  chest  X-ray.>
© 2014  Japanese  College  of  Cardiology.  Published  by Elsevier  Ltd.  All  rights  reserved.ntroduction
We  report a case of chronic systolic congestive heart failure with
ll four-chamber enlargement presenting with a peculiar shape
rectangular or quadrangular) on chest X-ray.
ase report
A 72-year-old female presented with progressive dyspnea, and
bdominal and leg swellings. She reported two-pillow orthopnea
nd exercise tolerance of two blocks. Her medical history was  sig-
iﬁcant for hypertension, chronic systolic congestive heart failure
since 1994), status post biventricular implantable cardioverter
eﬁbrillator for cardiac resynchronization therapy, atrial throm-
us, coronary artery bypass surgery, severe mitral regurgitation
MR) status post bioprosthetic mitral valve, and severe tricus-
id regurgitation (TR) status post tricuspid valve ring (surgery in
010). Physical examination showed jugular venous distension,
iffuse apical impulse, ascites, and pitting leg edema. She was
reated with metolazone, carvediol, digoxin, furosemide, enalapril,
torvastatin, spironolactone, and warfarin. Chest X-ray showed
assive cardiomegaly with a peculiar rectangular (quadrangu-
ar) appearance (Fig. 1). A 12-lead electrocardiogram showed
trial (intrinsic rhythm sinus) and biventricular sequential pacing.
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Fig. 1. Chest X-ray depicting cardiomegaly with rectangular shape. Note enlarged
right  and left heart border. Implantable cardioverter deﬁbrillator (ICD) and wires
are seen.
878-5409/$ – see front matter © 2014 Japanese College of Cardiology. Published by Elsevier Ltd. All rights reserved.
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Table 1
Transthoracic echocardiographic variables and the usual upper normal cut-off
values.
Parameters Values Upper normal cutoff
LVIDd 6.4 cm 5.3 cm
LVIDs  4.9 cm 4.0 cm
RVOT1  4.06 cm 2.9 cm
RVOT2  3.33 cm 2.3 cm
RV  basal diameter 3.58 cm 2.8 cm
Mid-RV  diameter 2.78 cm 3.3 cm
RV  base-to-apex length 9.33  cm 7.9 cm
LA  diameter minor axis 4.59 cm 3.8 cm
RA  diameter minor axis 6.04 cm 4.5 cm
LV  mass 293 g 162 g
Estimated  peak PAP 50 mmHg 30 mmHg
LVIDd, left ventricular internal diameter in end-diastole; LVIDs, left ventricular
internal  diameter in end-systole; RVOT1, right ventricular outﬂow tract diameter at
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chocardiogram illustrated dilated cardiac chambers and severely
educed left ventricular systolic function (ejection fraction 20–25%)
ithout evidence of a pericardial effusion (Table 1 and Fig. 2). Com-
uted tomography (CT) of chest done for another reason clariﬁed
he strange appearance of cardiac silhouette: The right border of
he heart was composed of an enlarged right atrium (RA), while the
ntire left heart border was due to right ventricular (RV) enlarge-
ent. There was no adhesion between cardiac chambers and the
nterior chest wall as seen on the CT scan. Fig. 3A–D shows the rel-
tive enlargement of the right chambers in comparison to the left
hambers. The etiology of her severe right-sided chamber enlarge-
ent was attributed to chronic degenerative valvular disease lead-
ng to severe MR  and severe TR, which were conﬁrmed by surgery.
iscussion
Chest X-ray is a useful modality for evaluating cardiovascular
iseases [1]. The cardiac silhouette shows various aspects of heart
orders, which can be altered in cases of chamber enlargement or
xtracardiac/thoracic abnormalities. In postero-anterior view of a
hest X-ray, the right heart border is created by the RA while the left
ower border is created by left ventricle (LV). The RV is located in the
iddle of the cardiac silhouette. In this example, despite enlarge-
ig. 2. (A) Transthoracic echocardiogram of the heart in parasternal short-axis view s
easurements at subpulmonary and pulmonary valve annulus are shown. (B) RV inﬂow v
evel shows left ventricle (LV) and overlying RV. Reverberation artifact from RV wire is
iew shows dilated LV, RV, LA, and RA. The measurements of RV at basal, mid-ventricular
imensions. A density at the tricuspid annulus is due to tricuspid ring. A wire in RA and asubpulmonary region; RVOT2, pulmonic valve annulus; RV, right ventricle; LA, left
atrium; RA, right atrium; LV, left ventricle; PAP, pulmonary artery pressure.
ment of left atrium (LA) and LV, the right-sided chambers (RA and
RV) make the entire cardiac silhouette, which is clearly appreciated
on CT of the chest (Fig. 3C). A rectangular appearance (or quadran-
gular appearance) of the heart on chest X-ray can be attributed
hows enlarged left atrium (LA), right atrium (RA), and right ventricle (RV). The
iew shows enlarged RA and RV. (C) Parasternal short-axis view at mid-ventricular
 obscuring the right lower part of the RV (down arrow). (D) Apical four-chamber
, and apex-to-base length are shown. This view is not optimized for maximum RV
 bioprosthesis at mitral position are seen as well.
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Fig. 3. (A) Axial view of computed tomography (CT) of the chest shows contrast ﬁlled right atrium (RA) and right ventricle (RV). Left atrium (LA) and left ventricle (LV) are
s ent o
C D) Cor
a  lead.
t
s
Ceen  posteriorly. (B) Sagittal view of chest CT at RA level shows signiﬁcant enlargem
oronal view of chest CT at RA/RV level shows massive enlargement of RA and RV. (
rtery (PA) and aorta (Ao). White lines in LV are due to the artifact secondary to the
o massive cardiomegaly with predominant involvement of right-
ided chambers.onﬂict of interest
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[f RA in comparison to LA. Reﬂux of contrast is seen in inferior vena cava (IVC). (C)
onal view of chest CT posterior to the view in panel C shows RA, LA, LV, pulmonary
 F, caudal aspect; P, posterior aspect; L, left side.
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